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Abstract 
With over one-third of U.S. adults considered obese, there is growing concern over the social implications pertaining to the 
health and welfare of U.S. citizens.  This study examines the impact of local food systems (i.e., access to healthy foods and 
unhealthy foods) and other control variables on adult obesity rates, general health conditions, and mortality rates in counties 
across the United States. The findings suggest that adult obesity disproportionately impacts people with less access to healthy 
food, fewer resources to make healthy food choices, and often lacking the health care needed to provide intervention and care for 
obesity related health concerns. Policies that seek to reduce obesity will require addressing the underlying socioeconomic and 
environmental conditions that prevent individuals from making healthier food choices. 
© 2015 The Authors. Published by Elsevier B.V. 
Peer-review under responsibility of Fondazione Simone Cesaretti. 
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1. Introduction 
Obesity and other related health conditions in the United States have reached epidemic status.  With more than 
one-third of adults in the U.S. classified as “obese” 1(JAMA, 2014), medical bills dealing with obesity-related 
diseases such as type 2 diabetes, heart disease and stroke are estimated at roughly $26 billion per year (based on a 
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six year average from 2000-2005), which accounts for 20% of total U.S. health expenditures [1] (Cawley and 
Meyerhoefer, 2012).  As such, the implications of obesity are a concern as it impacts individuals and society long-
term sustainability economically and socially (Reisch and Gwozdz, 2011).   
If we are to regard obesity and related health conditions as an issue of concern for a sustainable future, then we 
must examine the socioeconomic, environmental and institutional conditions that are the foundations for a 
sustainable society and are currently inadequately addressing obesity in the United States. Next we will review the 
various conditions that have been identified as key variables in the prevalence of obesity in the United States. 
1.1.  Socioeconomic 
While obesity is increasing in the United States among all income and education levels (Ogden et al., 2010; 
Drewnowski and Specter, 2004), there is little doubt that people in lower socioeconomic positions are 
disproportionately incurring the burden of obesity and obesity related health problems.  This is particularly true for 
people with low-incomes (Wang, et al., 2007; Drewnowski and Specter, 2004; Drewnowski and Darmon, 2005) and 
low educational levels (Cummins and Macintyre, 2005; Wang et al., 2007; Drewnowski and Specter 2004; Ogden, 
et al., 2010).    
Households with low-incomes often choose low-cost, energy dense (often processed foods high in salt, sugar and 
fat) foods in order to provide “dietary energy at the lowest cost” (Drewnowski and Spector, 2004, 9).  In this way, 
individuals with little excess money to spare can maximize food intake at a lower overall cost.  Thus, because 
increased education relates to increased income (Williams, McClellan, and Rivlin, 2010; Day and Newburger, 
2002), it would be expected that higher education would allow for healthier food options since these individuals 
generally earn higher incomes that can be used to purchase higher cost, healthier foods. 
Income also impacts health insurance, with lower income and unemployed individuals often lacking access to 
affordable health insurance (Lasser, Himmelstein, and Woolhandler, 2006).  This further puts undue burden on low-
income obese individuals since obesity has many health related issues, like type 2 diabetes and stroke.  A recent 
study suggests that obesity increased medical costs by 150% or from $1,763 to $4,458 among insured individuals 
and 540% (from $512 to $3,271) for uninsured individuals (Cawley and Meyerhoefer, 2012).  It should also be 
noted that loss of workdays due to obesity related illness could further exacerbate financial strain due to potentially 
un-paid leave from work. 
1.2. Environmental 
Directly related to socioeconomic conditions, particularly low-income, is accessibility to food.  Lack of access to 
healthy, affordable food has created “food deserts”2 in many urban areas and rural towns in the United States.  
Disproportionately, urban food deserts are in low-income areas that have a greater abundance of fast food 
restaurants, fewer full-scale supermarkets, and less open spaces which is related to obesity and inadequate healthy 
food consumption (Cummins and Macintyre, 2006; Larson, Story, and Nelson, 2009).   Specifically, urban areas 
with lower SES have fewer points of access for healthy, affordable food (Cummins and Macintyre, 2006; Ford and 
Dzewaltowski, 2010; Larson, Story, and Nelson, 2009; Wang, et al., 2007) as do predominately minority 
neighborhoods (Moore and Diez Roux, 2006).  Study findings suggest that “predominately White and wealthier 
areas were found to have more supermarkets than were predominantly minority and poorer areas” (Moore and Diez 
Roux, 2006, 329).  Further, poorer, minority neighborhoods had fewer grocery stores (convenience stores), greater 
access to fast food (Block, Scribner, and DeSalvo, 2004; Powell, Chaloupka, and Bao, 2007), and fewer places to 
obtain fruits, vegetables, and other healthy foods (Moore and Diez Rous, 2006).   
Rural residents also lack access to healthy food and are also more likely to be obese than their urban counterparts 
(Sharkey, 2009).  Rural food deserts are often created by economic conditions wherein local grocery stores (often 
limited in healthy food options to begin with) are struggling to maintain an adequate customer base due to the 
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exodus of rural youth, higher educated individuals, and bigger supermarkets moving in (Morton and Blanchard, 
2007) (although the distance and cost for rural residents to these stores is still a disadvantage).  Further, poorer rural 
residents, who still have access to smaller grocery stores, often pay higher than average food costs and are more 
limited in affordable healthy food choices (Kaufman, 1999). 
Whether urban or rural, reduced access to healthy food choices (like full-scale grocery stores) combined with 
increased options of convenience stores or fast food restaurants provide the environmental influences linked with 
obesity in the U.S. (Morland and Evenson, 2009; Cummins and Macintyre, 2006).  While lack of healthy food 
environments limits food choices to often energy dense (frequently processed) foods, other factors like 
“transportation, social capital and culture” all contribute to food choices for individuals (Ford and Dzewaltowski, 
2008).  Thus, simply having access to healthy food options, does not overcome financial, behavioral, social or 
cultural constraints to eating healthier foods. 
1.3. Institutional 
It is estimated that severely obese people may lose 5-20 years off their average life expectancy due to the health 
problems associated with obesity (Olshansky, et al., 2005).  The obesity problem in the United States is so bad that 
“the youth of today may, on average, live less healthy and possibly even shorter lives than their parents” (Olshansky 
et al., 2005, 1143).  Accessibility to healthy food (both proximity and cost) is a potential mitigation influence on 
obesity.  As such, the Obama Administration announced the Healthy Food Financing Initiative (HFFI) that provides 
financial support to programs that increase access to healthy, affordable foods for communities currently without 
these options (Office of Community Services, 2011).  In addition, some states have initiated special taxes on foods 
that are high in sugar (like soft drinks and candy).  However, much of the revenue generated from these taxes is not 
used to offset the cost of healthier food options (Jacobson & Brownell, 2000).  These programs recognize the 
problem of obesity and the lack of healthy food choices.  Whether this is enough to overcome the economic, 
environmental, and social aspects of obesity remain to be seen.  
2.  Methods 
This study examines the impact of local food systems (i.e., access to healthy foods and unhealthy foods) and 
other control variables on adult obesity rates, general health conditions, and mortality rates in the United States.   
We examine these issues in U.S. counties, which are mid-level institutions in the U.S. system of federalism. 
Counties are an important level of government in most U.S. states that administer a variety of federal, state and local 
level health programs (Simon et al., 2011). County level data utilized in the study come from a variety of sources 
including the U.S. Census, the U.S. Department of Agriculture, the U.S. Centers for Disease Control, and the Robert 
Wood Johnson Foundation. Data were available for 3,108 of the 3,144 counties, which is 98.8 percent of all 
counties.   
The U.S. Census classifies counties on the basis of population as “rural,” “micropolitan,” and “metropolitan” (see 
Table 1). In this study we will control for the type of county to examine potential rural-urban differences in access to 
healthy and unhealthy foods and the potential impact on obesity rates, mortality rates, and general public health 
outcomes.  Metropolitan counties have an urban core (city) with 50,000 population and higher, micropolitan 
counties have an urban area between 10,000 and 50,000, while rural counties have urban areas with less than 10,000 
population.  The distributions of U.S. county types in 2010 are provided in Table 1. 
Table 1.  County Population Status 2010 
County Type: # % 
Rural [counties with urban areas less than 10,000 population] 1,331 42.8% 
Micropolitan [one or more adjacent counties with at least one urban area 
 with population between 10,000 and 50,000] 
682 21.9% 
Metropolitan [county with urban core over 50,000] 1,095 35.2% 
N= 3,108  
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The dependent variables we analyze in this study are described in Table 2 and includes the percent adult obesity 
rate for each county in 2012, which is calculated by the U.S. Centers for Disease Control (CDC) definition of adults 
with a Body-Mass-Index (BMI) score of 30 or higher.  We also examine the percent of the 2012 population with 
“fair to poor health” in each county (Robert Wood Johnson Foundation), the 2012 county ranking for healthy 
behavior for counties (CDC), and the 2012 county mortality ranking (CDC). 
 
Table 2.  Independent and Dependent Variables for U.S. Counties 
Variable  
Name: 
Variable Description: Mean 
(s.d.) 
Independent Variables: 
%College Percent of county with college degree 2010 [U.S. Census] 17.75 
(8.43) 
n=3,108 
GiniCoeff Gini Coefficient for county 2010 {U.S. Census] 0.43 
(3.57) 
n=3,108 
%Unemploy Percent unemployed 2010 [U.S. Census] 
 
9.18 
(3.14) 
n=3,108 
%Uninsured Percent of county without health insurance 2012 [U.S. Census] 18.39 
(5.76) 
n=3,108 
%FastFoods Percent of county with access to fast food 2012 [USDA: 1 mile 
urban areas and 10 miles in rural areas) 
 
38.74 
(19.98) 
n=3,108 
 
%HealthFoods 
Percent of county with limited access to healthy food 2012 [USDA
1 mile in urban areas and 10 miles in rural areas) 
 
10.83 
(11.54) 
n=3,108 
Dependent Variables: 
 
%AdultObese 
Percent adult obesity in county 2012 [CDC: adults with BMI of 3
and higher] 
30.40 
(4.16) 
n=3,108 
 
%PoorHealth 
Percent Fair/Poor Health in county 2012 [Robert Wood Johnso
Foundation] 
14.57 
(8.00) 
n=3,108 
 
HeBehavRk 
County Health Behavior Ranking 2012 [CDC: rank ordered base
on healthy behavior index: exercise, healthy eating, smoking, et
Higher scores=positive, lower scores=negative] 
45.01 
(38.93) 
n=3,108 
 
MortalityRk 
County Mortality Ranking 2012 [CDC: rank ordered based death
per capita. Higher scores=positive, lower scores=negative] 
44.57 
(38.98) 
n=3,108 
 
The independent variables included in the analyses include the percent of the population in each county with 
access to fast (i.e., “junk” or potentially “unhealthy”) foods in 2012, and the percent of the population with limited 
access to healthy foods (i.e., grocery store, farmers’ markets, etc.).  Also, controlling for the various factors affecting 
obesity rates, unhealthy lifestyles and health, we also include control variables for educational attainment, economic 
inequality (i.e., Gini coefficients), economic opportunity ( i.e., percent unemployed), and access to health care (i.e., 
percent uninsured).  
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3. Findings 
The first set of analyses conducted examine differences across rural, micropolitan and metropolitan counties for 
all independent and dependent variables to provide some context for interpreting the bivariate and multivariate 
analyses presented later in the paper.  Table 3 presents ANOVA analyses (difference in means) for the various 
variables controlling for county type.  While all F-tests are significant, partially due to the large sample size, one of 
the largest variations for the independent variables is access to fast foods and access to healthy foods.  The U.S. 
Centers for Disease Control defines access to fast and healthy foods by proximity to restaurants and grocery 
stores—1 mile in urban areas and 10 miles in rural areas (equivalent to 1.61 and 16.1 kilometers).  The findings 
indicate that 48.30 percent of rural county residents have limited access to fast foods compared to 46.34 percent in 
micropolitan counties and 38.46 percent in metropolitan counties. In terms of access to healthy foods, only 3.43 
percent of micropolitan county residents have access compared to 10.13 percent in rural counties and 16.28 percent 
in metropolitan counties. 
 
Table 3.  Difference in Means (ANOVA) Controlling for County Type 
Variable  
Name: 
Rural 
Mean 
(s.d.) 
Micropolitan 
Mean 
(s.d.) 
Metropolitan 
Mean 
(s.d.) 
 
F-test 
Independent Variables: 
%College 17.75 
(8.43) 
16.99 
(6.72) 
22.37 
(10.15) 
335.72*** 
GiniCoeff 43.77 
(3.45) 
43.39 
(3.58) 
42.76 
(3.63) 
24.76*** 
%Unemploy 8.90 
(3.55) 
9.63 
(3.17) 
9.26 
(2.49) 
12.69*** 
%Uninsured 19.98 
(5.94) 
18.43 
(5.31) 
16.43 
(5.18) 
123.07*** 
%FastFoods 48.30 
(11.29) 
46.34 
(13.50) 
38.46 
(19.58) 
129.26*** 
 
%HealthFoods 
10.13 
(12.61) 
3.43 
(6.45) 
16.28 
(9.73) 
319.12*** 
Dependent Variables: 
 
%AdultObese 
30.73 
(4.09) 
30.95 
(4.01) 
29.66 
(4.25) 
27.89*** 
 
 
%PoorHealth 
14.87 
(5.90) 
16.18 
(7.28) 
13.67 
(9.17) 
24.45*** 
 
HeBehavRk 
47.44 
(38.23) 
49.21 
(39.82) 
39.45 
(38.63) 
17.91*** 
 
MortalityRk 
52.08 
(42.38) 
45.11 
(35.92) 
35.10 
(34.20) 
59.25*** 
N= 3,108 3,108 3,108  
*** p < .001 
 
 When examining mean scores for the four dependent variables in Table 3, county rankings for healthy 
behavior and mortality rates provide the greatest contrast across county types.  Metropolitan counties on average 
have higher healthy behavior and mortality rate rankings when compared to rural and micropolitan counties, 
suggesting that there are important contextual differences that result in different public health outcomes as the 
literature suggests. 
 The next analysis conducted examines bivariate relationships between the dependent and independent 
variables.  Table 4 has the direction of the relationships expected based on the literature review above, and Table 5 
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provides correlation coefficients (Pearson’s r) for the relationships between the variables.  Results indicate 
statistically significant relationships between all independent and dependent variables, and the direction of each 
relationship is as hypothesized.  However, of most interest for this study is the relationship between access to fast 
foods and healthy foods on the four dependent variables.  Findings indicate that limited access to fast foods leads to 
positive results for adult obesity rates, percent of county residents with poor/fair health, county ranking for health 
behavior, and county ranking for mortality rates.  Similarly, access to healthy foods also leads to positive results for 
each of the four dependent variables. 
 
Table 4. Hypothesized Relationships Expected  
 %AdultObese %PoorHealth HeBehavRk MortalityRk 
%College Negative Negative  Positive Positive 
GiniCoeff Positive Positive Negative Negative 
%Unemploy Positive Positive Negative Negative 
%Uninsured Positive Positive Negative Negative 
%FastFoods Positive Positive Negative Negative 
%HealthFoods Positive Positive Negative Negative 
 
 
Table 5. Bivariate (Pearson’s r) Correlation Coefficients for  
 %AdultObese %PoorHealth HeBehavRk MortalityRk 
%College -.56** -.21** .42** .41** 
GiniCoeff .10** 
 
.15** -.12** -.23** 
%Unemploy .22** 
 
.29** -.16** -.18** 
%Uninsured .09** 
 
.04* -.26** -.29** 
%FastFoods .21** 
 
.27** -.18** -.15** 
%HealthFoods .07** 
 
.10** -.09** -.10** 
N= 3,108 3,108 3,108 3,108 
* p < .05, ** p < .01 
 
When examining the remaining control variables, we find that higher percentages of college graduates, lower 
rates of inequality, lower rates of unemployment, and lower rates of the uninsured are all correlated with positive 
health outcomes—i.e., lower adult obesity rates, lower rates of poor/fair health, and higher county rankings for 
health behavior and mortality.  All findings suggested by the previous literature review above were supported. 
 For the final set of analyses conducted we use ordinary least squares (OLS) estimates to examine the 
impact of the independent impact of the independent variables on the four dependent lifestyle outcome variables 
(see Table 6). OLS is a linear regression procedure, which is used to predict the value of dependent variables (in this 
case, the general health condition of U.S. counties) given the values of various independent variables (for example, 
Gini coefficients, percent unemployment, etc.). We also include dummy variables for county type that control for 
rural-metropolitan differences. More specifically we include a dummy variable for rural counties (1=rural, 0=else) 
and micropolitan counties (1=micropolitan, 0=else) for a comparison with metropolitan counties (the omitted 
dummy variable).  
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Table 6. OLS Estimates for County Lifestyle Outcomes 
 %AdultObese 
Coefficient 
(Std. Error) 
%PoorHealth 
Coefficient 
(Std. Error) 
HeBehavRk 
Coefficient 
(Std. Error) 
MortalityRk 
Coefficient 
(Std. Error) 
%College -.323*** 
(.009) 
-.278*** 
(.020) 
2.275*** 
(.93) 
2.014*** 
(.093) 
GiniCoeff .221*** 
(.019) 
.401*** 
(.042) 
-.931*** 
(.196) 
-2.077*** 
(.196) 
%Unemploy .031 
(.021) 
.349*** 
(.047) 
-.182*** 
(.217) 
-.322 
(.216) 
%Uninsured .174*** 
(.013) 
.149*** 
(.028) 
-1.010*** 
(.131) 
-.738*** 
(.130) 
%FastFoods .044*** 
(.004) 
.076*** 
(.009) 
-.224*** 
(.041) 
-.194*** 
(.041) 
%HealthFoods .033*** 
(.006) 
.060*** 
(.014) 
-.759*** 
(.067) 
-.699*** 
(.067) 
Rural Dummy -.481 
(.177) 
-2.941*** 
(.399) 
-17.577*** 
(1.852) 
-6.413*** 
(1.846) 
Micro Dummy .257 
(.193) 
-.960* 
(.434) 
-14.126*** 
(2.014) 
-12.135*** 
(2.008) 
Adj. R2= .408 .191 .262 .268 
F-test= 268.643*** 92.476*** 139.082*** 143.351*** 
N= 3,108 3,108 3,108 3,108 
*p  < .05; **p < .01; ***p  < .001 
 
F-test results indicate that all four models are statistically significant (meaning the models are a good fit), with 
adjusted R2 scores ranging from .191 for the Percent Poor and Fair Health variable (%PoorHealth) to .408 for the 
Percent Adult Obesity (%AdultObese) variable (adjusted R2 scores indicate the percentage of variation predicted in 
the dependent variables by the cumulative affect of the eight independent variables). Adjusted R2 scores for the 
remaining indexes were .262 for the county health behavior ranking (HeBehavRk) and .268 for the county mortality 
rate ranking.   
As with the previous bivariate correlation results in Table 5, all of the independent variables have a statistically 
significant impact on all four dependent variables in the direction hypothesized. This includes our two main 
variables of interest—%FastFoods and %HealthFoods—each of which positively affected our measures of healthy 
lifestyles and outcomes.  Counties with higher rates of access to fast foods had higher obesity rates, higher 
percentages of residents with poor/fair health, lower county rankings for health behavior, and lower county rankings 
for mortality rates.  Counties with higher levels of access to healthy foods had lower obesity rates, lower percentages 
of residents with poor/fair health, and lower mortality rates.  
4. Conclusion 
This study examined the impact socioeconomic and environmental variables have on adult obesity in U.S. 
counties.  Results indicate that one of the key variables in obesity is access to healthy foods and fast foods.  
Specifically, counties with limited access to fast foods and greater access to healthy foods were positively associated 
with lower obesity rates, better health, and lower mortality.  Additionally, counties with increased education, lower 
rates of unemployment, and lower rates of the uninsured are all correlated with positive health results.     
It is clear from our findings that adult obesity disproportionately impacts people with less access to healthy food, 
fewer resources to make healthy food choices, and often lack the health care needed to provide intervention and care 
for obesity related health concerns.  To date, attempts to encourage better food choices have often relied on public 
education. While these campaigns may bring about greater awareness, they do not inherently alter the social and 
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environmental conditions that either prevent or preclude individuals from making better food choices. Government 
programs like HFFI are helpful in providing healthy food options in select locations. But something like a high-
sugar food tax should take the revenue from these taxes to offset the costs of healthier food options to make 
healthier food more affordable and hopefully more accessible. Because obesity unduly impacts people in lower 
socioeconomic conditions, with food choices often dictated by cost and availability, consumption of healthier foods 
will be dependent on making those foods available and affordable.    
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